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ZGHD ELECTRIC
Client [C CO.,LTD. Manufacturer CO.LTD.
. -20/630A 3 X 185
Object Type G
Sampling procedure Serial No. EETC08-22/07/27-001

Test Category Type Tests Date 2022.10.08~2023.02.22
1. GB/T 12706.4—2020 Power cables with extruded insulation and their accessories for
rated voltages from | kV (Un—1.2 kV) up to 35 kV (Un40.5 kV) — Part 4: Test
requirements on accessories for cables with rated voltages from 6 kV (Ux=7.2 kV)up to
35 kV (Un=40.5 kV)

Requirements 2. IEC 60502-4:2010 Power cables with extruded insulation and their accessories for
rated voltages from 1 kV(Un =1.2 kV)up to 30 kV (Un=36 kV) - Part 4: Test requirements
on accessories for cables with rated voltages from 6 kV (Ux=7.2 kV) up to
30 kV (Un =36 kV)

According to GB/T 12706.4—2020 a
12/20(24)kV screened separable conne
Conclusion CO.,LTD. All the results were in accordance
Not In the event of any difference in meanings,the Chinese repott shall take priority over the
ote

English version.

Tested by: E 71T ﬂylﬁ. HRER T ﬁ_(% (_%,

Checked by: 3£f% %1% Verified by: %8 %) %

Approved by: [EFE R lﬂ g—l‘gu Date of issue: 2023-03-07




' i : -2022-0480(E
Test Report Power Industry Quality Inspection and Test CEPRI-EETC08-2022-0480(E)

Center for Electric Equipment Total 20 Page 3
Test Results
No. Item Requirements Results Evaluation
1 Sequence 4.1 / / /

No breakdown occurred on the
No breakdown shall occur )
1.1 AC voltage test : combination samples at 54kV passed

at 54kV for 5 min

for 5 min

No breakdown occurred on the
No breakdown shall occur at ]
1.2 DC voltage test ) combination samples at 48kV passed

48kV for 15 min

for 15 min
Partial discharge The magnitude of the : .
! ; No detectable discharge exceeding
1.3 test at ambient discharge at 20kV shall not .2 passed
the sensitivity (3.8pC) at 20kV
temperature exceed 10pC
Impulse voltage | No breakdown shall occur at N?J breakdown olccurrelcé on the
4 ; combination samples at 10 positive
1.4 test
., est at , 10 p_osmve and 10 negative and 10 negativedinoules bt 125KV passed
95 C~100 C tmpulses of 125kV (SE:E Appendix Cl)
No breakdown shall occur No breakdown occurred on the
during 30 cycles in air and 30 combination samples during 30

Heating cycle

1.5 cycles under water at the cycles in air and 30 cycles under passed
voltage test

conductor temperature of 95°C | water at the conductor temperature

to 100°C and 30kV of 95°C to 100°C and 30kV
Partial discharge The magnitude of the . .
: No detectable discharge exceeding
1.6 test at discharge at 20kV shall not o passed
i ; the sensitivity (4.0pC) at 20kV
95°C~100C exceed 10pC

Partial discharge The magnitude of the ) :
) - No detectable discharge exceeding
155 test at ambient discharge at 20kV shall not passed

the sensitivity (4.4pC) at 20kV
temperature exceed 10pC

No breakdown occurred on the
No breakdown shall occur at el 4
Impulse voltage 7 i combination samples at 10 positive
1.8 10 positive and 10 negative i

test and 10 negative impulses of 125kV

impulses of 125kV :
(See Appendix C.2)

passed

No breakdown occurred on the
No breakdown shall occur o
1.9 AC voltage test : combination samples at 30kV for passed
at 30kV for 15min mi

min
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*
No. Item Requirements Results Esselyaion
It is advised that the accessory
is examined for signs of any of
the following: ( 1) No cracking in the filling
( 1) cracking in the filling media and tape or tube components;
media and/or tape or tube (1i) No moisture path across a
components; rimary seal;
1.10 Examination o . ; p 4 : : passed
(11) a moisture path acrossa | (iil) No evident corrosion, tracking
primary seal; and erosion;
(iii) corrosion and/or tracking (iv) No leakage of an insulating
and/or erosion; material.
(iv) leakage of an insulating
material.
Sequence 4.2 and
2 / / /
4.3
No breakdown shall occur o brt?akd_own gecuriedion the
24 AC voltage test : combination samples at 54kV passed
at 54kV for Smin B :
or Smin
No breakdown shall occur at N bn?akc!own occurred on the
2.2 DC voltage test : combination samples at 48kV passed
48kV for 15min .
for 15min
Thermal R visible dotcrioration No visible deterioration at
2.3 short-circuit test 3 5kA - 5. tivice 3.54kA, 1.0400s and 3.55KkA, passed
(screen) - 0 S 1.0385s(See Appendix C.4)
Thermal Kot Sl dereriotaton at No visible deterioration at
24 | short-circuit test ;- "z'fl‘ “f L ez:“fvl\;?cfn - 24.89kA, 2.0327s and 24.93KA, passed
(conductor) . 2.0314s(See Appendix C.5)
25 Dynamic No visible deterioration at e V;zlt;l(;ek(f te;‘;osratlon % setd
i short-circuit test 85.2kA, not less than 10ms i g AR p
(See Appendix C.6)
S No breakdown shall occur at N‘; breakdown olccurre% on the
UISC volitage
26 p g 10 positive and 10 negative combination ‘San?p es at 10 positive Bie
test . and 10 negative impulses of 125kV
impulses of 125kV (See Appendix C.3)
No breakdown shall occur Ho brejak(%own pearid oty i
27 AC voltage test " combination samples at 30kV passed
at 30kV for 15min Hp i S
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No. Item Requirements Results Evaluation
It is advised that the accessory
is examined for signs of any of
the following: ( 1) No cracking in the filling
(1) cracking in the filling | media and tape or tube components;
media and/or tape or tube (11) No moisture path across a
components; i 12
2.8 Examination - . P p ol sea‘ ; passed
(11) a moisture path acrossa | (iil) No evident corrosion, tracking
primary seal; and erosion;
(iii) corrosion and/or tracking (iv) No leakage of an insulating
and/or erosion; material.
(iv) leakage of an insulating
material.
3 Other items / / /
) Screen resistance before and before ageing 150.3Q
Screen resistance ; ;
3.1 st after the heating period shall passed
ests
not exceed 5000£2 after ageing 44 80
52 Screen leakage Screen leakage current shall Screen leakage current didn't q
: asse
current not exceed 0.5mA at 24kV exceed 0.5mA at 24kV .
Content

1. Sequence 4.1 in Table 5 of GB/T 12706.4—2020

1.1 AC voltage test

No breakdown occur at 54kV for 5min.

Result: Passed.
1.2 DC voltage test

No breakdown occurred at 48kV for 15min.

Result: Passed.

1.3 Partial discharge test at ambient temperature
The test voltage was raised gradually to and held at 24kV for 10s and then slowly reduced to 20kV.

Requirements Result
Phase | Noise background (pC) | Sensitivity (pC) | Discharge (pC)
20kV, the magnitude of the Y 1.9 38 1.9
discharge shall not exceed
10pC G 1.9 38 1.9
R 1.9 3.8 1.9

Result: Passed.

"o XY
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1.4 Impulse voltage test at 95°C~100 C u
The conductor of the cable was heated and stabilized for at least 2h at a temperature of 95 C

No breakdown occurred at 10 positive and 10 negative impulses of 125kV(See Appendix C.1).

~100 C.

Result: Passed.

1.5 Heating cycle voltage test
Each heating cycle in air was at least 8h duration with at least 2h at a steady temperature of 5C to 10°C
above the maximum cable conductor temperature in normal operation, followed by at least 3h of natural
cooling to within 10°C of ambient temperature. No breakdown occurred during 30 cycles in air and 30
cycles under water at the conductor temperature of 95°C to 100°C and 30kV.
Result: Passed.

1.6 Partial discharge test at 95 ‘C~100 °C
The test voltage was raised gradually to and held at 24kV for 10s and then slowly reduced to 20kV. The
conductor temperature was 95°C to 100°C during the test.

Requirements Result
Phase | Noise background (pC) | Sensitivity (pC) | Discharge (pC)
20kV, the magnitude of the Y 2.0 4.0 2.0
discharge shall not exceed
10pC G 2.0 4.0 2.0
R 2.0 4.0 2.0

Result: Passed.

1.7 Partial discharge test at ambient temperature
The test voltage was raised gradually to and held at 24kV for 10s and then slowly reduced to 20kV.

Requirements Result

Phase | WNoise background (pC) | Sensitivity (pC) | Discharge (pC)

20kV, the magnitude of the Y 29 4.4 2.2
discharge shall not exceed

10pC G 2.2 4.4 2.2

R 22 44 22

Result: Passed.

1.8 Impulse voltage test
No breakdown occurred at 10 positive and 10 negative impulses of 125kV(See Appendix C.2).
Result: Passed.

1.9 AC voltage test
No breakdown occurred at 30kV for 15 min.
Result: Passed.

1.10 Examination

Check the samples with eyes:( 1 ) no cracking in the filling media and tape or tube components;( i1 ) no

moisture path across a primary seal;(iii) no evident corrosion and tracking and erosion;(1v) no leakage of

4

5
g\
N

N\ 7N
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an insulating material.
Result: Passed.
2. Sequence 4.2 and 4.3 in Table 5 of GB/T 12706.4—2020

2.1 AC voltage test
No breakdown occurred at 54kV for Smin.
Result: Passed.

2.2 DC voltage test
No breakdown occurred at 48kV for 15min.
Result: Passed.

2.3 Thermal short-circuit test (screen)
At the beginning of the test, the cable conductor was heated to reach a steady temperature of 5C to 10°C
above the maximum cable conductor temperature in normal operation and shall last for at least 2 h. Then
two short-circuits were applied to the screen. The short-circuit current and duration time was specified as
the agreement between manufacturer and user according to the actual short-circuit condition of the power

grid. Between the two short-circuits, the test loop was allowed to cool to a temperature less than 10 C

above its temperature prior to the first short-circuit. There was no visible deterioration on the samples.

Ambient temperature: 12.0°C

Requirements Result

No visible deterioration at 3.5kA, No visible deterioration at 3.54kA, 1.0400s and 3.55kA, 1.0385s
Is, twice (See Appendix C.4)

Result: Passed.

2.4 Thermal short-circuit test (conductor)
Two short-circuits were applied using AC to raise the conductor temperature to the maximum permissible
short-circuit temperature(250°C) of the cable within 5 s. Between the two short-circuits, the test loop was

allowed to cool to a temperature less than 10 ‘C above its temperature prior to the first short-circuit.
There was no visible deterioration on the samples.

Ambient temperature: 12.0°C

Requirements Result
No visible deterioration at 24.1kA, No visible deterioration at 24 .89kA, 2.0327s and 24 .93kA,
2s, twice 2.0314s(See Appendix C.5)

Result: Passed.

2.5 Dynamic short-circuit test

The dynamic short-circuit current value was 2.5 times of the thermal short-circuit value when the thermal
short-circuit time equals 1s. There was no visible deterioration on the samples after the short-circuit lasts for
at least 10ms.

Ambient temperature: 12.0°C
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Requirements Result

No visible deterioration at 85.2kA, No visible deterioration gt 85.90kA, 78.5ms
not less than 10ms (See Appendix C.6)

Result: Passed.

2.6 Impulse voltage test
No breakdown occurred at 10 positive and 10 negative impulses of 125kV(See Appendix C.3).
Result: Passed.

2.7 AC voltage test
No breakdown occurred at 30kV for 15min.
Result: Passed.

2.8 Examination
Check the samples with eyes:( 1 ) no cracking in the filling media and tape or tube components;( ii ) no
moisture path across a primary seal;(iii) no evident corrosion and tracking and erosion;(1v) no leakage of
an insulating material.
Result: Passed.

3. Other items in Table 5 of GB/T 12706.4—2020

3.1 Screen resistance test
Screen resistance before and after the heating period shall be measured at ambient temperature. According
to clause 8.1 in GB/T 2951.2, the sample shall be placed in the air oven at the temperature of (120 +2)C
for 168h during the heating period.

Requirements Result
Screen resistance before and before ageing after ageing
after the heating period
shall not exceed 5000 1503 Q 44.8 Q
Result:passed.

3.2 Screen leakage current
A metal foil of 25 em? (namely Semx5cm) shall be fixed to the outer shield of the separable connector as
far as possible from the ground point (There shall be no air gap between the metal foil and the outer shield).
The metal foil shall be grounded through a resistance of 2000 © | and an AC voltage of 24kV shall be
applied between the cable conductor of the combination samples and the ground to measure the leakage
current. The magnitude of screen leakage current wasn’t exceed 0.5mA.
Result:passed.

Appendix A Object Parameters

A.1 Sample information

The sample was received by Power Cable Station on 27/07/2022. The sample was in good condition.The
sample is designed with stress cone structure and the raw liquid material is EPDM. The material of

connector is T2 copper. The cable conductor is compacted with the connector by confining pressure.

VR VIV7 DN
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A.2 The number and installation of samples

According to GB/T 12706.4—2020, It was required that two sets of samples to be tested were installed by

the manufacturer on two length of cables forming combination samples on which the type tests sequence

4.1, 4.2, 4.3 and additional testing items were carried out. The cable used in the combination samples was

2 XLPE insulated three-core cable for rated voltage 12/20kV, a cross-section of 185sq.mm. The length of

the cable in the combination sample was greater than 5m between terminations and the samples. Other type

tests listed in table 5 were carried out on other samples.

A.3 Photograph of samples
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Appendix B The Main Test Devices

Uncertainty /
Name/ Type/ ; Measurement | Accuracy class / Calibration Institute | Valid Date
No. Satiation Serial No. Range Maximum
pes Permissible Error
YD(W)-1Z-30/130 : National high voltage
1 AC/DC Test | PEICO8- | g 150)kv Grade 3 Bl VORAEE | 1021 0627
. 0069 measurement station
Device
CQSB(J)-120/60
60kV Power EETCO08- " National high voltage
2 frequency test 0054 (=60 Class 3 measurement station 2023.06.27
device
JFD-2H : .
3 | PDmessurement | TErC e | G0.5~1000)6C Class 10 Dedonalhigh woltage | 02 5509
0013 measurement station
system
FY 1900/600
4 Wealfl'}i damped | EETCO8- (0~900) kV Cliss 3 National high voltgge 2024.06.15
capacitive voltage 0019 measurement station
divider
H-DJF-2 : ;
5 | Datacollected | "ELCP | (0~100) kA Cliss ongemes sblatiqual fgh voltage | 555 g4 54
2055 measurement station
system
LCC-V Heating i :
6 cycle monitoring SO (0~3000) A Class 0.5 Hattone ioan VOlt.a £¢ 1 2023.03.30
0043 measurement station
system
TP700 EETCOS- ‘Vkan Certification &
7 | Multichannel data (0~200)C 1.2°€ Testing Co., Ltd. 2023.11.30
0153 :
recorder Measuring Center

Appendix C Waveforms

C.1 The values and waveforms of impulse voltage on the combination samples before heating cycles

voltage test

C.1.1 The values of impulse voltage test

Ambient temperature: 9.0°C

Relative humidity: 47%

Atmosphere: 0.1030MPa

p"s“‘("i\‘/’?la"‘ty 1249 | 1275 | 1277 | 127.0 | 1261 | 1270 | 1272 | 1251 | 1261 | 127.2
Negatz‘l’f\}’)"la“ty 1256 | 1236 | 1274 | 1274 | 1266 | 1256 | 126.3 | 125.0 | 1255 | 125.7

(This page below is blank)
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C.1.2 The waveforms of impulse voltage test
f ' s 22007727 BarzR *e i
s EETCO8-22/07/27-001r2L BaTEs es | Hems EETEUR-22/03/ 21081210 i }
! _CcHL ;
I 140.071—CH1 { kv 140.0 E
E 12005
120.0- 3
100,07 Upk=124,92kV:; 10”-0‘5 Upk=127.15kV:
80.07 T1=251us; 80.0+ Tl:2|58l.i$’,
60.02 T2=49.15us; 60.0° T2=48.36us; ;
40.07 40.0-
20.0- 20,0+ |
0.0- ! 0.0-
e e R Lo Dl a SPOBI P e B e s S
—-50.00 Q00 5000 10000 15000 20000 | K _ -50.00 000 5000 10000 150.00 200.00
i | =
i Stie, - | i e
The 1% positive impulses waveform The 10" positive impulses waveform
= EETCOB-22¢07/27-001e1L BscEn 28 RS- EETCOB-22/07/27-00LA10 BaCEs % | |
w2007 L kv 200-CHL
0.0- | 0.05
200 B 2007 g
-40.07 l125.61kv: -40.0- 125.71kv;
-60.0° ([Ti=241us; : -60.0- T1=2.62us;
= || T2=48.08us; ! 4 T2=48.05us;
-80.07 ; i -80.0°
-100.07 : -100.03
s | ! e | 1
-120.07 i i f -120.0-] :
D7 e AN R B o el i AR e R R | L, S
-50.00 000 5000 00.00 | % _-9000 000 5000 100,00 15000 200,00 |
=3 i & |
[ st i —— 2 ST - —— - ,_w,-,zs;

The 1% negative impulses waveform

The 10" negative impulses waveform

C.2 The values and waveforms of impulse voltage on the combination samples after heating cycles

voltage test
C.2.1 The values of impulse voltage test

Ambient temperature: 14.0C

Relative humidity: 36%

Atmosphere: 0.1016MPa

Positive polarity
(kV)

125.9

126.7

126.7

126.3

126.1

126.5

126.0

125.6

126.0

126.9

Negative polarity
(kV)

125.8

126.8

125.8

125.3

125.2

126.4

125.5

126.0

125.1

125.8

C.2.2 The waveforms of impulse voltage test

o
CH1

EETCOS-22/07/27-00z L

B=r=n L X

EETCOB-22/07/27-001xz10

v 140.0-
120.0;
100,07

80.02
EUEU'E
40,0—5
200-

0.0-

S0
-50.00 0.00

'S0.00100.00 15000 200.00

BT

BErEn L 2

CH1

Uplk=125.90kV:
T1=2.65us;
T2=55.11us;

us

Upk=126.86kV;
T1=2.65us;
T2=54.35us;

The 1* positive impulses waveform

The 10 positive impulses waveform

#= N o)
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r______‘_——_———————_ﬁ_ — —
: 5 =rEE L X
mm  EETCOB-22/07/27-000d1 P (X J wamg,  EETCOB-22/0727-001x710 =
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20,0401 kv 2007 _
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e | N o
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07 | E T2=54.36us;
: T1=2.62us; -60.0-
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TG0 v i v a5 s s o feasana P SIRODT o e e e R, e
-50.00 000 5000 100,00 150.00 200.00 . -5000 Q00 5000 100,00 150,00 200,00 |
=i =

The 1%t negative impulses waveform

The 10t negative impulses waveform

C.3 The values and waveforms of impulse voltage on the combination samples after thermal and

dynamic short-circuit tests
C.3.1 The values of impulse voltage test
Ambient temperature: 13.1°C

Relative humidity: 58%

Atmosphere: 0.1017MPa

Positive polari
(k\lfj) ty 127.0 | 127.3 126.4 127.0 | 1274 127.5 1273 1275 | 127200 |- 127.3
Negative polarit
& (kVp) Y| 1242 125.1 125.2 125.2 125011 125.0 124.3 127.3 126.8 | 126.9
C.3.2 The waveforms of impulse voltage test
' »
R EETCO8-22/07/27-001dzL BETES (K . =t EETCOB-22/07/27-000dz10 S=rEE Y
oy 140.0--SHL oy 140.0--CHL
120.0—ji— ‘ 120,03
10007 lupk=126:05k% | | 1oo.o~E Upk=127.31kV;
T1=2.20us; ED-D': T1=2.23us; !
T2=52.24us; i 60.0- T2=52.48us;
i 40,0-
| :
H 200~
005 —
’2[3‘0'-‘!""ll"'|""|'-'‘1-"'}|5 '20-0:“---|'---|-w--|s-|v|""\us
—-5000 000 5000 100,00 150.00 20000 5000 000 50,00 10000 15000 200.00
EE 11
The 1% positive impulses waveform The 10™ positive impulses waveform
e EETCO8-22/07/27-00LdfL BacEE Y 1 eri=t EETCOB-22/07/27-0014R10 Bacay Ty
oy 2007CHL v 20075
0.0~ 0.0
-20.0- -20.07]
05 Upk=- E Upk=-
-40.0- 124,25kV; ~40.0- 126.87kV;
~60.0- T1=221us; 60,02 T1=2.21us;
T2=5174us; ] T2=51.71us;
-80.0- -80.07
100.0- -100.0-
12007 -1200-
-140.0- | 1 B R T
-50.00 - 010000 150.00_200.00
L =t i 1
A
LA A e e S = B —— | S ]

The 1* negative impulses waveform

The 10" negative impulses waveform
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C.4 The waveform of thermal short-circuit tests of the combination samples (screen)
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C.5 The waveform of thermal short-circuit tests of the combination samples (conductor)
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C.6 The waveform of dynamic short-circuit tests of the combination samples (conductor)
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Appendix D Other Information
D.1 Sample packing list

24KV JRRT] 43 B RS A TN

e e Bpr i
= RidESAAE i 3
2 L 775 45 3
'3 R A 3
1 & % 3
AL AR 4 3
6 B AR & ]
7 Eigks J=b ied & 1
8 HER 8 2
9 N & 3
10 B ) 3
11 BHRE % g
12 sl 7N -
13 NHEE £ 1
14 Bz = 3
15 T 4 3
16 ZHER ip 1
17 ETJ im 1
18 ) i 1
19 AL # |
20 FAETER {7 1
21 GHE 2k |

Ll

ik

R 7N

\=



Power Industry Quality Inspection and Test

CEPRI-EETC08-2022-0480(E)

Test Report Center for Electric Equipment Total 20 Page 19
24KV IR T F ¥ 4ie 4675 B
Fi A A =
! B =iEE A 1
2 i A R 3
3 B R 3
| 4 FFEakW i 1
5 ARG 9 H ]
6 | EHEE (16 FH7 800mm) | % |
7| #EBER (25 °FF 600mm) | % ]
. ik 3 l
9 U fa 3
10 R = 2 2
1 iR % 3
12 AR i 3
13 XL iE 1
14 HEz a "
15 HR im
| 16 AR o
17 L %
18 TR B 0
19 % o
20 EHEIE IS

D.2 Identification of test cable (specified in GB/T 12706.2—2020)

rated voltage Un/U(Un) 12/20(24) kV
core three-core
construction
construction of screen separated screen
material copper
type round compact stranded
conductor
cross section 185mm?
diameter 16.0mm
material XLPE
insulation thickness 5.6mm
diameter 29.1mm
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thickness of conductor screen 0.8mm
thickness of insulation screen 0.9mm
screen strippability of insulation screen strippable
diameter of insulation screen 31.0mm
metallic screen copper tape
armour steel strip
material PVC
oversheath
diameter 85.Imm
mark of cable YJIV22-12/20 3x185

D.3 Main structure dimensions of the samples
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